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ES_N Unit Normal Vectors 



GENERIC ELEMENT PROCESSOR 


o 

* _ 

2 

4-* 

-C 

crS 

4-4 

4-4 

o 

u 

0) 

5 

U4 



"U 

La* 

75 

C 

3 

a> 

TO 

4/) 

“O 

E 

LO 

o 

E 

4-4 

4-4 

o 


< V 

u 

* *"* 

> 

CD 

JZ 

4-4 

a> 

JZ 

TO 

_C 


4-4 

. 

' — ' 

~c 

_a> 


O) "O 
“O »- 


1 = 

g g 

p c 
5 

c <u 

o ^ 

u , , 


“O L - 

QJ _0 


a “ 
JZ D 
— ' -Q 


O' <v 
c ^ 
o __ 
t>0 ^ 
a to 
“O 
^ c 
^ to 

-Q if) 


607 



GENERIC ELEMENT PROCESSOR 

DEVELOPER’S YIEW~ (continued 
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— Standard interface makes elt. software accessible to others 

— Database contains elt. parameters/status for user query 

AUTOMATIC GEOMETRIC NONLINEARITY (Corotational) 
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higher-order stiffness matrix that ensures quadratic convergence in the context of a Newton-Raphson nonlinear solution procedure. 
A suprising fringe benefit is that the projection matrix, P, that emerges from linearization, seems to correct rigid body errors 
(e.g., warping sensitivy) even for linear analysis! This may have a profound affect on various old and new element formulations 
(e.g.. Szabo’s p-refinement elements have implicit rigid body errors for low-order polynomial approximations). 
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Stiffened Shell Buckling 
Simple Shell Post-Buckling 



GENERIC ELEMENT PROCESSOR 

PRIOR STATUS (August) 
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New Applications: 

— Postbuckling of Composite Stiffened Panels 
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a-PROGRESS (Aug— Nov) 
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The NAVY (NSRDC) has also contributed some funding towards this effort. 
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COMPRESSED CYLINDER RESULTS 

STAGS vs CSM (E410) 
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COMPRESSED CYLINDER RESULTS 

STAGS ET Breakthrough 
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I - STIFFENED PANEL 
Buckling Results 
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I-STXFFENED PANEL RESULTS 
Load vs End-Shortening 
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I -STH'JFENED PANEL RESULTS 
Load vs Center Deflection 



Center Deflection (inches) 








Load vs Center-Deflection 
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The Generic Element Processor design removes the burden of how element arrays are to be computed from the algorithm developer, 
who is primarily interested in what should be formed. This (message-passing) feature and the shell/kernel (inheritance) aspect 
of the design have much in common with so-called object-oriented programming languages, which are intended to simplify and 
extend the life-cycle of software development efforts [17]. 
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algebraic language, which would enable the user to solve equations via a variety of techniques. This should greatly facilitate t 
current CSM research in parallel processing — within the Testbed. 
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